Accumulation of labeled cyanide in neuronal tissue.
Since cyanide is a reactive chemical substance and has the potential of forming a variety of adducts in biological systems, the rate of accumulation of labeled cyanide was studied in neural tissue, a major target for the toxic action of cyanide. Accumulation of 14CN in mouse brain slices and in rat pheochromocytoma (PC12) cells was about five times more rapid in the first few minutes than at later times. In both tissues, incubation at low temperature (4 degrees C) decreased the secondary phase without affecting the initial phase. In PC12 cells, determination of the subcellular distribution of cyanide revealed that the cytoplasmic fraction was the least sensitive to temperature and therefore may represent the initial rapid phase of cyanide accumulation. Accumulation of cyanide in mitochondrial and microsomal fractions was temperature sensitive. Cyanide accumulation is proportional to the concentration in the medium (0.1-1 mM) in both mouse brain and PC12 cells suggesting that the cyanide sinks in neural tissue have a large capacity and are nonspecific. Cyanide interaction with neural tissue is not uniform since cyanide accumulated more in hypothalamus than in other brain areas. Despite this, mitochondrial enzyme activity was no greater in hypothalamus than in other brain areas. No increase in thiocyanate, the main metabolite of cyanide, could be detected in brain tissue incubated 30 min with 1 mM cyanide, showing that accumulated 14C is not in the form of thiocyanate. Cyanide appears to equilibrate rapidly across the plasma membrane and then slowly accumulates in mitochondria and membrane elements of the neuronal cell. Competition for cyanide among subcellular elements may be a factor in the toxic action of cyanide.